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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a rectifier whose heat-dissipating 
property is made good, whose quality can be enhanced and whose costs 
can be lowered. 

SOLUTION: In a rectifier, a metal base 231c which is used as an electrode 
on one side and which is provided with a side-face part 231 d and with a 
seat- face part 231 e is installed, a recessed part 303a into which a 
unidirectional element 23a used to rectify an AC output and the metal 
plate 231c are inserted and which is provided with a bottom part coming 
into contact with the side-face part 231 d, with a tightly fitted sidewall 
part and with the bottom face part 231 e is installed, and a metal heat- 
dissipating member 303 by which heat generated by the unidirectional 
continuity element 231 is dissipated is provided. 
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Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rectifier equipped with the metal radiator material which the Mukai flow element and the above- 
mentioned metal base are inserted on the other hand, and radiates heat in the heat which the grooving section which has 
the bottom which contacted the above-mentioned lateral portion and the ****(ed) side-attachment-wall section which 
the metal base which makes one electrode and has a lateral portion and the bearing-surface section is prepared, and 
rectifies ac output, and the above-mentioned bearing-surface section was prepared, and was generated with the above- 
mentioned 1 direction flow element. 

[Claim 2] On the other hand, the metal base of the Mukai flow element is a rectifier according to claim 1 characterized 
by preparing irregularity in a lateral portion. 

[Claim 3] On the other hand, the metal base of the Mukai flow element is a rectifier according to claim 2 characterized 
by preparing irregularity also in the bearing-surface section. 

[Claim 4] The rectifier according to claim 1 to 3 characterized by on the other hand inserting a heat-conduction 
member softer than any of the metal base and radiator material between the base section of the Mukai flow element, 
and the grooving section of radiator material. 

[Claim 5] A heat-conduction member is a rectifier according to claim 4 characterized by being a metal. 

[Claim 6] A heat-conduction member is a rectifier according to claim 5 which is the low metal of the melting point and 

is characterized by being after [ insertion ] melting re-solidified rather than any of the metal base and radiator material. 

[Claim 7] A heat-conduction member is a rectifier according to claim 4 characterized by being a thermally conductive 

resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the rectifier used for the AC generator for 

vehicles etc. 

[0002] 

[Description of the Prior Art] Drawing 5 is the circuit diagram of the AC-generator equipment for vehicles. Generator 
equipment equips the interior with AC generator 1 which has an armature coil 101 and a field coil 102, and the rectifier 
2 which has the positive side rectifier 201 and the negative side rectifier 202. And it has the voltage regulator 3, the 
battery 4, the key switch 5, and the electric load 6 further. 

[0003] Drawing 6 is the cross section showing the detailed structure of the positive side rectifier 201 of the above- 
mentioned rectifier. Two or more diodes 211 for rectification which are the Mukai flow elements on the other hand are 
connected to the heat sink 301 which is the radiator material which serves as the output terminal by the side of positive 
electrically and mechanically, and the positive side rectifier 201 is constituted. The diode 21 1 for rectification consists 
of metal base 211c which is electrically connected with the diode chip in which was electrically connected with anode 
electrode 211a and anode electrode 211a, and the mould was carried out by mould resin 21 lb, and which is not 
illustrated, and this diode chip, and becomes a cathode electrode. 

[0004] Metal base 211c accomplishes a tabular and carries the diode chip by which the mould was mould resin 211b 
Depended and carried out to the principal plane of an unilateral. The principal plane of a side besides metal base 211c 
is soldered to the diode 211 for rectification by the heat sink 301 by 21 Id of solder, and it is connected. 
[0005] Drawing 7 is the cross section showing other structures of the positive side rectifier of the conventional 
rectifier. Two or more diodes 221 for rectification are connected to the heat sink 302 which serves as the output 
terminal by the side of positive electrically and mechanically, and the positive side rectifier is constituted. 
[0006] The diode 221 for rectification consists of metal base 221c which is electrically connected with the diode chip 
in which was electrically connected with anode electrode 221a and anode electrode 221a, and the mould was carried 
out by mould resin 221b, and which is not illustrated, and this diode chip, and becomes a cathode electrode. 
[0007] Metal base 221c carries the diode chip in which accomplished the tabular and the mould was carried out to the 
principal plane of an unilateral by mould resin 21 lb. Moreover, knurling processing is given and, as for the peripheral 
face of metal base 221c, the unit eye is formed. On the other hand, breakthrough 302a is punched at the heat sink 302. 
The diode 221 for rectification is pressed fit in breakthrough 302a in metal base 221c in which it cut fine to the 
peripheral face and the eye was formed, and is connected. 

[0008] Thus, in the constituted AC-generator equipment for vehicles, a key switch 5 turns on and is not rich, current 
flows from a battery 4 to a field coil 102, and a field coil 102 rotates. Rotation of a field coil 102 generates the 
alternating current of a three phase in an armature coil 101 . This alternating current flows to a rectifier 2, and full wave 
rectification is carried out here. And the current outputted through the positive side rectifier 201 is supplied to an 
electric load 6 or a battery 4. 

[0009] The heat which the diode 21 1,221 for rectification emits radiates heat through a heat sink 301,302 by 
connecting two or more diodes 21 1 or 221 for rectification to the heat sinks 301 or 302 which serve as the output 
terminal by the side of positive, and constituting the positive side rectifier 201 of the rectifier 2 used in such AC- 
generator equipment for vehicles. 
[0010] 

[Problem(s) to be Solved by the Invention] Thus, in the constituted conventional rectifier, a thermally conductive high 
material [ solder / and / it ] needs to be chosen as a material of a heat sink 301 in the rectifier shown in drawing 6 . 
Although there is copper as one of them, if copper is chosen, a weight will increase and lightweight-ization will 
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become difficult. Moreover, although it became easy to lightweight-ize the aluminum although there is aluminum as 
other materials, in order to make soldering possible, nickel plating needed to be performed to the front face, the 
manufacturing process increased and there was a problem that cost will increase. 

[001 1] Moreover, in the rectifier shown in drawin g 6 , since high temperature heating is carried out in the case of 
soldering, a diode element may receive a damage. Furthermore the diode element was polluted by the flux for 
soldering, the function fell, and there was a problem that the quality of a rectifier fell off. 
[0012] Moreover, in the rectifier shown in drawing 7 , since metal base 221c of the diode 221 for rectification is 
pressed fit and fixed to breakthrough 302a, the problem accompanying soldering is solved. However, metal base 221c 
is penetrated to breakthrough 302a, and the inferior surface of tongue of drawing 7 of metal base 221c does not contact 
a heat sink 302. Therefore, heat conduction to the heat sink 302 from the inferior surface of tongue of metal base 221 c 
was not performed, but there was a problem that thermolysis capacity fell. 

[0013] It can improve quality and aims at obtaining the rectifier whose cost can be cut down while this invention is 

made in order to solve this trouble, and it makes heat dissipation nature good. 

[0014] 

[Means for Solving the Problem] It has the metal radiator material which the Mukai flow element and the metal base 
are inserted on the other hand, and radiates heat in the heat which the grooving section which has the pars basilaris 
ossis occipitalis which contacted the lateral portion and the ****(ed) side-attachment- wall section which the metal base 
which makes one electrode and has a lateral portion and the bearing-surface section in the rectifier of a claim 1 is 
prepared, and rectifies ac output, and the bearing-surface section was prepared, and was generated with the Mukai flow 
element on the other hand. 

[0015] On the other hand in the rectifier of a claim 2, as for the metal base of the Mukai flow element, irregularity is 
prepared in a lateral portion. 

[0016] On the other hand in the rectifier of a claim 3, as for the metal base of the Mukai flow element, irregularity is 
prepared also in the bearing-surface section. 

[0017] In the rectifier of claim 4 **, it is characterized by on the other hand inserting a heat-conduction member softer 
than any of the metal base and radiator material between the base section of the Mukai flow element, and the grooving 
section of radiator material. 

[0018] In the rectifier of a claim 5, a heat-conduction member is a metal. 

[0019] In the rectifier of a claim 6, rather than any of the metal base and radiator material, a heat-conduction member is 

the low metal of the melting point, and is characterized by being after [ insertion ] melting re-solidified. 

[0020] In the rectifier of claim 7 **, a heat-conduction member is characterized by being a thermally conductive resin. 

[0021] 

[Embodiments of the Invention] 

Form 1. drawing 1 of operation is the cross section showing the structure of the positive side rectifier of the rectifier of 
this invention. The positive side rectifier is connected to the heat sink 303 which is the radiator material to which two 
or more diodes 23 1 for rectification which are the Mukai flow elements on the other hand serve as the output terminal 
by the side of positive electrically and mechanically. 

[0022] The diode 231 for rectification consists of metal base 231c which is electrically connected with the diode chip 
in which was electrically connected with anode electrode 231a and anode electrode 231a, and the mould was carried 
out by mould resin 231b, and which is not illustrated, and this diode chip, and becomes a cathode electrode. 
[0023] Metal base 231c carries the diode chip in which was produced with copper, and accomplished disc-like and the 
mould was carried out to the principal plane of an unilateral by mould resin 231b. Moreover, irregularity with 23 Id 
parallel to the shaft orientations which knurling processing is given and are unit eye configurations of lateral portions 
of metal base 231c is formed. On the other hand, a heat sink 303 is produced with aluminum and circular grooving 
section 303 a is formed in nothing and the front face in the tabular, between bearing-surface section 23 le of metal base 
231c, and heat sinks 303 — elasticity - thermally conductive good heat conduction - the metal plate 310 which is a 
member and which was produced, for example by the indium is inserted Metal base 23 lc is pressed fit and connected 
to grooving section 303a on both sides of the metal plate 310. 

[0024] In the rectifier of such composition, the thermally conductive good metal plate 310 is inserted by elasticity 
between bearing-surface section 23 le of metal base 23 lc, and the heat sink 303. And metal base 23 lc is pressed fit in 
grooving section 303a. Therefore, the front face of the elastic metal plate 310 is deformed plastically according to the 
bottom configuration of bearing-surface section 23 le or grooving section 303 a, and is stuck to both. Moreover, 23 Id of 
lateral portions of metal base 231c eats into the side-attachment- wall section of grooving section 303a. Therefore, the 
thermal conductivity from metal base 23 lc to a heat sink 303 becomes good. Moreover, since solder is not used as a 
junction means, the cost can be cut down by a manufacturing process not increasing. Moreover, there is no 
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contamination by flux and quality is not lowered. 

[0025] Moreover, lightweight-ization can be attained by making a heat sink 303 into aluminum. Moreover since 
machining nature of aluminum is good, it is easy to process it. And since solder is not used, it is not necessary to 
perform nickel plating on the surface of aluminum, and a manufacturing process does not increase 
[0026] In addition, comparatively soft and low metallic materials of the melting point, such as tin, a tin alloy, tin-lead 
solder and lead, can also be used for a metal plate 3 1 0. Also in this case, a metal plate 3 1 0 is crushed between metal 
base 231c and a heat sink 303, and sticks to both. 

[0027] Moreover, after crushing on both sides of a metal plate 310 between metal base 23 lc and a heat sink 303 using 
metals with the comparati vely low melting point, such as tin, its alloy, solder, and lead, as a material of a metal plate 
3 10, it can heat, a metal plate 3 10 can be fused and it can also be made to solidify. If it carries out where it made the 
left in drawing 1 into the upper part and a heat sink 303 is stood when carrying out melting solidification of the metal 
plate 3 1 0 for example [ after a metal plate 3 1 0 is crushed, when the metal plate 3 1 0 continues, and has not stuck to 
metal base 23 lc or a heat sink 303, and the whole surface and some crevice section is ] When melting of the metal 
plate 310 is carried out, this crevice section is buried, and the amount of [ of the crevice section which existed 1 
capacity becomes an opening, and it gathers in the upper part. Therefore, the metal plate 3 10 after solidification will be 
m the state where it contacted in metal base 231c and a heat sink 303, and a larger area, and the thermal conductivity 
from metal base 23 1 c to a heat sink 303 will not be spoiled. 

[0028] Moreover, heat-conduction resins, such as for example, a silicon compound, can also be used instead of a metal 
plate 310 In this case, a paste-like heat-conduction resin is applied to grooving section 303a of a heat sink 303 and it 
is pressed fit in a heat sink 303 so that metal base 231c may sandwich a heat-conduction resin there. A heat-conduction 
resin is deformed plastically according to the base configuration of metal base 231c or grooving section 303a and is 
stuck to both. In such a case, since a paste-like heat-conduction resin is applied to a heat sink 303, workability is good 
without a heat-conduction resin being omitted. 

[0029] Form 2. drawing 2 of operation is the cross section of the positive side rectifier in which other examples of the 
rectiner ot this invention are shown. The positive side rectifier is connected to the heat sink 304 which is the radiator 
material to which two or more diodes 241 for rectification which are the Mukai flow elements on the other hand serve 
as the output terminal by the side of positive electrically and mechanically. 

[0030] The diode 241 for rectification consists of metal base 241c which is electrically connected with the diode chip 
in which was electrically connected with anode electrode 241a and anode electrode 241a, and the mould was carried 
2 "J™ ™ ld resin 241b, and which is not illustrated, and this diode chip, and becomes a cathode electrode 
[0031] Metal base 241c carries the diode chip in which was produced with copper, and accomplished disc-like and the 
mould was earned out to the principal plane of an unilateral by mould resin 241b. Moreover, 241f of concavo-convex 
sections is formed in 241d of lateral portions of metal base 241c of knurling tool credit, 24 lg of protrusion sections of 
the shape of a straight line of a cross-section triangle keeps a predetermined interval in bearing-surface section 241e 
witti machining, and more than one are prepared in it. On the other hand, a heat sink 304 is produced with aluminum 
and grooving section 304a is formed in nothing and the front face in the tabular. Metal base 241c is pressed fit and 
connected to grooving section 304a. 

[0032] | In the rectifier of such composition, 241f of concavo-convex sections is formed in 241d of lateral portions of 
metal base 241c of knurling tool credit. And metal base 241c is pressed fit in grooving section 304a And 241d of 
latera portions of metal base 241c eats into the side-attachment-wall section of grooving section 304a and 241g of in- 
a-circle protrusion sections of bearing-surface section 241e of metal base 241c eats into the bottom of grooving section 
304a. Therefore, metal base 241c and a heat sink 304 can be connected certainly, without using solder. Moreover 
without a gap occurring between metal base 241c and a heat sink 304, a touch area increases and thermal conductivity 
becomes good. Moreover, since solder is not used, the cost can be cut down by a manufacturing process not increasing 
Moreover, there is no contamination by flux and quality is not lowered. " * 

[0033] | In the form of this operation, although 241g of protrusion sections is formed in bearing-surface section 241e of 
metal base 241c, even if 241g of protrusion sections is not necessarily formed, since the touch area of metal base 241c 
and a heat sink 304 increases, the effect which improves heat dissipation nature is acquired compared with the 
conventional technology of drawing,? . Moreover, the same effect is done so even if it prepares the annular protrusion 
section of a cross-section triangle in bearing-surface section 241e the shape of the protrusion section or a concentric 
circle of a cross-section triangle at a radial. 

[0034] Gestalt 3. drawing 3 of operation is the cross section of the positive side rectifier in which other examples of the 
rectifier of this invention are shown. In the gestalt of this operation, metal base 231c of the diode 231 for rectification 
is pressed fit in grooving section 305a formed in the front face of a heat sink 305. And fin 305b for thermolysis which 
consists of two or more ribs is formed in the rear face which are the diode 231 for rectification of a heat sink 305 and a 
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moss? SffSSSS Side f 0V ^ ^ front face - Other composition is the same as that of the gestalt 1 of operation, 
m? 5 c ^ fi6r ? S u Ch com P° sltlon ' since ^ 305b for heat dissipation is formed m the rear face of a heat sink 

tanve^r I* °r 305 311(1 h6at dissipation ca P acit y **«™ high. Consequently 

E™ .? the reliability of equipment and the miniaturization of a heat sink 305 can be carried out 

^Si£fSd^£s^ ope ?f ^ ou f fin 305b for heat dissipation is fomed in *• wh ° ie surf ** 

covering the field of the diode 23 1 for rectification, and an opposite side, as long as it is places other than the 
SsdS 

= „ ^ dl ° d f 2 l 1 for ratification. In this case, let heat dissipation capacity be a still higher thine 
[0037] Form 4. drawing 4 of operation is the cross section of the positive side rectifier in which oSaZles of the 

S «Z mVenti ° n ^ In form ° f thiS ^tionfmetal base 241c of the Se 24 1 for ration fs 
pressed fit in groovmg section 306a formed in the front face of a heat sink 306. And fin 306b for hertteZ^TwKch 
consists of two or more nbs is formed in the rear face which are the diode 241 for rectificat^^^^^ ^ 
mn d fi 0 1 f T an u° PP0S1 ? SldC ; 0ther com P° sition is *e same as that of the form 2 of operation ' 
[0038] In the rectifier of such composition, fin 306b for heat dissipation is formed in the rear face of a heat sink 306 
^erefore, the same effect as the form 3 of operation can be acquired. 

[Effect of the Invention] It has the metal radiator material which the Mukai flow element and the metal base are 
Z^T^ fT hand ' ^ r a ? ates heat in the heat which the grooving section whiclZ fceSom ZZh 
contacted the lateral portion and the ****(ed) side-attachment-wall section which the metal base which m^kes one 
electrode and has a lateral portion and the bearing-surface section in the rectifier of a claim 1 is prTared Tand rectifies 

£Tt££ ^ beann f- SUrfaC ? l eCti ° n WaS Prepared ' «* Was « enerated with *e Mukai flolTion^te 
hand. Therefore, the touch area of the metal base and radiator material increases, and heat dissipation namre becomes 
good. Moreover since the metal base and radiator material can be connected without us^Sto&^cmSS 
foTred 3 manUfaCtUnng pr0C6SS n0t increasin 8- Moreov er, there is no contamination by flux and q^% isTot 
[0040] On the other hand in the rectifier of a claim 2, as for the metal base of the Mukai flow element irregularis is 
SatrmaS SS Tb ~°***» lateral ^ of *e metal base eats into the ^oSSSXSSa 
°004? £ S S ^becomes ; certain connecting it. As a result, heat dissipation nature becomes still better. 

, t u md m me ; ectlfier of a claim 3 > a s for the metal base of the Mukai flow element, irregularitv is 
hoTfjZ m t S6Cti0n - lbmSbn * 1116 hearing-surface section of the metal base aZl 

bottom of radiator material, and it becomes certain contacting it. As a result, heat dissipation nature becomes stiS 

[0042] In the rectifier of a claim 4, it is characterized by on the other hand inserting a heat-conduction member softer 
dian any of the metal base and radiator material between the base section of the MuWi flow element an^ SoovL 
Z iZfo ^ r tC ? L Theref0 l re ' SinCC 3 heat-conduction member covers the metal base Z^dZZSeZ^ 
and a large area and contacts certainly, the thermal resistance from the metal base to radiator material becZes small 
and a heat dissipation performance improves. material Becomes small, 

[0043] In the rectifier of a claim 5, a heat-conduction member is a metal. Therefore, a heat-conduction member is 
r^ d T be f een *" metal base md radiator serial, and is certainly stuck to both conauctlon membe r is 

Ae tow mlVoflr °l a Ckim ^ ^ any ° f 1116 metal base radi ator material, a heat-conduction member is 
£ ZT^- u ng 1S ch aracterized by being after [ insertion ] melting re-solidified. And "a 

£2?S2 J "I 18 n hed ' eV ' n if S ° me Crevice section is betwe en the metal baf e or radiator mXaf the 
Se SS^J^t*™. ^ SeCti0n< ltart ^ 3 heat-conduction member will be mTstate 

^ *s? « ^^ssst contacted in a larger ■* ^ *— 1 conductivity fr ° m - tai 

wl? ^ reC J fie . r ° f da - m 7 ** , a heat-conduction member is characterized by being a thermally conductive resin 

u^l reSm 18 appUed t0 a heat Sink 311(1 ""^ workability is good. Moreover a heat 
reSm™ feSm 3 M 3 S ' fiX6S ±& di ° de f0f reCtificati011 ' "** heft sink firmly aid Sses 
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Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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